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(71) . We^ COMPAGNIE DES COMP-, Figure 2 is a diagram showing various sig- 
TEURSj a French body corporation, of nals appearing in operation of the apparatus. 50 
42, rue Saint'-Dominiquej Paris (7 eme) The frequency comparison apparatus siiown 
France, and fornierly of 3 rue Dosne, 75- in Figure 1 comprises a selective circuit com- 
5 Paris (16e)5 France, do hereby declare the prising gate means 15 and 16 and a bistable 
invention, for which we pray that a patent trigger 12, and a control circuit, comprising 
may be granted to us, and the . method by a bistable trigger 11 and an enabling circuit 55. 
which it is to hz perforiiied, to be particu- including a gate 13 and a differentiating, cir- 
larly described in and by the foUov/mg state- cuit 14. 
10 ment: — Two input pulse trains of frequencies f, 

This invention reiaies to signal translating and f.. are received at the reference inputs Ei 
apparatus. The invention is particularly, but and .E;. respectively of a circuit . 10 enabling 60 
not exclusively, Applicable to producing an time separation of the pulses to be effected, 
output pulse train, tlie number of pulses in preferably being a circuit of the type des- 
15 which is equal to the difference between tlic cribcd in our French Patent 2064528, 
numbers of puiscs in tv/o input pulse trains; eatidcd "A circuit for separating and syn- 
Such apparatus is particularly useful for . pro- chrcnising pulses". This circuit prevents the 65 
ducing an output signal whose mean recur- simultaneous application of pulses to tlie tv/o 
rence frequency h equal to the difference inputs of the frequency comparator circuit 
20 between the recurrence frequencies of the' proper and produces at terminals Si arid S^ 
. - input pulse trains, the input pulse signals signals whose number corresponds to tliat 

representing for example physical quantities of the input signals but v/hich are out of 70 
such as fiov/ rates or angular velocities. , phase and synchronised respectively with a. 
; The invention provides freqiiency com- locally generated clock signal. 

25 parator apparatus for responding to the rcla- Sj nnd S.. arc connected to die inputs of . . 
tive repetition rates of first and second signals the first bistable trigger stage 11 v/hich com- 
in respective pulsc trains and comprising prises two NAND-gates or invertor AND- 75 
separating means for separating; in time said gates, 11 A, 1 IB, with two crossed inputs. 
■ first and second signals, selective means hav- The outputs of this trigger stage 11 are 
30 ing a first operational: state in which it pro- respectively connected to die inputs J and 
• duces output pulse signals in response to said K of the second bistable trigger stage 12 

first signals and a second operational state which only cciually changes state with the 80 
in which it is inhibited from producing said appearance of an enabling signal at an input 
ignals, and control means controlled D. This input D is conncctied to the ter- 
minals S, and through the medium of the - 
N AND -gate 13 follov/ed. by the differentiat- 
ing circuit 14., v.'hich serve as a delay circiiit. 85 

Tiie second NAND-gate 15 v/ith two inputs 
has its lirst input connected with tlie terminal 
Sj through The invertor circuit 16 and its 
second input connected to tlie output ' Q of 
the Vi'igjzer stage: 12. 90 

Wc shall now explain the operation of this . 
comparator circuit cn the basis of \hz arvsiimp- 
tion xho.\ frcqucncicA fi r.nd f.. nre con- 
stant and . such that fi^fj. It will also 
assumed that initially the uigger stage 11 is 95 
in the condition in which J=l3 K=0 and 




35 by the separated signals and responsive to 
one of said second signals for setting said 
selective means to said second state and 
responsive to a subsequent one of said first 
signals for reseuing said selective means to 

40 said first stste. 

Other features and advantages of the Inven- 
tion will be bcuer understood from the fol- 
lowing description of cmbodunents thereof, 
given by way of example, with reference to 

45 the accompanying drawings, in v/hich : 

Figure 1 is a block diagram of frequency 
comparison apparatus in accordance v/ith the 
invention; and 
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the trigger stage 12 in the. condition in which 
Q=l. Figure 2 plots the shape of the signals 
at various points in the circuit, as a fuhc- 
. tion cf time. 

5 A negative pulse arriving at the input Ei 
and reappearing at Sj, has no effect iipon 
the trigger stage 11, which remains in the 
condition in which J=l. The trigger stage 
12 therefore also remams biased into condi- 

10 tion in v/hich Q=l. The circuit 15 receiving 

the signal s'i(Si=0, Si = l) and Q=l, at its 
inputs, produces at its output F the signal 



Si . Q(Si\ Q=0) which is a negative pulse.Tn 
ics turn, the circuit 13 produces the signal 

15 Si , S;.. which is a positive pulse; its trailing 
edge, differentiated by die circuit 14, appears 
at the output T) in' the form of a narrow 
delayed pulse, Vrliich, when applied to the 
trigger stage 12, leaves the latter in the eon- 

20. dition in which Q^^l, without making it 
charge state. 

The input pulse at Ej has thus been trans- 
mitted. If cilier pulses continue to be 
appb'ed at Ei, a process identical to that des- 

25 cribed is repeated so that at the output F the 
same number cf pulses appears at tlie input 
, Ej, tliat is to say at the frequency fi. 

If, now, a pulse arrives at E^:, the reapper- 
ance of this pulse at S:.. produces a cliange 

30 in state cf the nigger stage 11, into the con- 
dition in which J^^O, K=l, thus biasing the 
inputs to the trigger stage 12 so that the sub- 
sequent arrival of the enabling pulise at its 
input D, will caure the stage 12 to change 

35 intr^ a stage in which Q=:0. : 

Until the arrival of tlie enabling pulse at 
tlie input D, the circuit 15 still receives the 

signal.Q—l, but siiice Si now has the com- 
plementary ^-alue (S,— 0), no pulse appears at. 

40 the output F so tliat the input pubc at £:» 
23 not transmitted. 

Tlie circuits 1? and 14 produce the enab- 
ling pulse PI D i\i the termination of the 
pv/Se from S., which. enables the trigger stage 
.45 12 ro be set to the condhion in which Q=0, 
where it acts to block the circuit 15 vis-a-vis 
tlic next pulse to arrive at Ej. 

The next pulse to arrive, at Ei will change 
the state in the trigger stage 11 back to tlie 

50 condition in which 1=1, biasing the trigger 
stage 12 so that tlie subsequent arrival of 
the enabling pulse at its input D will cause 
it to be reset to tiie condition in which Q=l, 
but will net cause it to change state again. 

55 Thus, since the circuit 15 receives the signal 

Si v>idi the initial value S; = l but with 
Q=0, it docs not transmit this input pulse 
so that the latter is conscv^uently subtracted 
from the chviin f;. 



'When the delayed differentiation pulse. 60 
obtained at D enables the trigger stage 12 to 
be reset to eondition in which Q=l, the sys- 
tem is restored to the initial condition. 

Since we have assumed that fi>f. applies, 
no more than one pulse can appear at E^ 65 
between two pulses at Ei. It will be seen, 
therefore, that each pulse at E_, not itself 
transmitted, has the effect of inhibiting the 
transmission of the next pulse at Ej. The 
signal picked tip at the output F is thus truly 70 
representative of the frequency difference 
fj — ^f.., whatever the ratio fi/f_>l. 

This comparator circuit can be supple- 
mented as shown in broken lines in order to 
make it symmetrical, by the addition of a 75 
NAND-gate 15' with two inputs, one con- 
nected to the output Q of the trigger stage 12 
and the other, to the output S:.. through the 
medium of an invertor circuit 16'. If the 
condition F::>f i applies, we then obtain at . 80 
the output F' a signal representing the fre- 
quency difference f:: — ^f^, whatever the ratio 

' ^ h 

— >1. 
fi 

A supplementary arrangement provides for 
the connection of the two outputs F and F' to 85 
the inputs of a NAND-gate 17. This makes 
it possible to detect parasitic pulses present 
in the two channels, in respect of pulses 
which are of the sanie frequency, but are out 
of phase in the channels Er and Ej, and in 90 
the absence of the circuit 10, since as a rule 
f,_f^=o. . 

Since the circuit simply contains logic ele- 
ments, it can be manufactured equally wel! 
using . electronic, fluidic or other components. 95 

The invention is applicable to the compari- 
son of the recurrence frequencies of two 
periodic signals which can represent physical 
quantities com'crted into proportional fre- 
quencies, 100 

WHAT WE CLAIM IS: — 
1, Frequency comparator apparaiiis for 
respotiding to the relative repetition rates of 
first arid second signals in respeaive; pulse 
trains and comprising separating means for 105 
separating in time said first and second sig- 
nals, selective means having a first opera- 
tional state in which it produces output pulse 
signals in response to said first signals and a 
second operational 5tate in which it is 110 
inhibited from producing said output signals, 
and control means controlled by the separated 
signals and responsive to one of said second 
signals for setting said selective means to said 
second state arid responsive to a subsequent 115 
one of said first signals for resetting said 
selective means to said first state. 

2. Apparatus in accordance with claim 1 . 
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wherein said selective means comprises gate 
means for passing said first signals selectively 
in response to a gate signal and bistable means 
for selectively producing said gate signals in 

5 said first state of said selective means* 

3. Apparatus in accordance with claim 2 
wherein said bistable means has first and 
second inputs and an enabling input and is 
enabled to change state in response to a change 

10 in first and second control signals on said 
first and second inputs by an enabling signal 
on said enabling input, said control means 
being arranged to provide said first and second 
control signals and said enabling signal. 

15 4. Apparatus in accordance with any pre- 
ceding claim wherein said selective means is 
arranged to produce further output pulse 
signals in response to said second signals 
when in said second state and to be inhibited 

20 from: producing said further output signals 
when in said first state. 

5. Apparatus in accordance with claim 4 
as appendant to claim 2 whererin said selec- 
tive means includes further gate means for 

25 passing said second signals selectively in 
response to a further gate signal, and said 
bistable meaiis is' arranged to produce said 
further gate signal selectively in said second 
. state of said selective means.' 

30 6. Apparatus in accordaince with claim 4 
or 5 and including NAND gate means 
responsive to the first said output signals and 
said further output signals. 

7. Apparatus in accordance with any pre- 

35 ceding claim wherein said contiol means 



includes control bistable means having first 
and second operational states which it assumes 
in response to said first signals and said 
second signals respectively, and enabling 
means responsive to terminations of said first 40 
and second signals for enabling said selec- 
tive means to respond to a change of state 
of said control bistable means. 

8. Apparatus in accordance with claim 7 as 
appendant to claim 3 wherein said control 45 
bistable means is arranged to provide said 
first and second control signals in its first, 
and second states respectively and said enab- 
ling means is arranged to provide sdd enab- 
ling signals. .50 

9. Apparatus in accordance with claim 7 
or 8 wherein said enabling means includes 
means for producing third signals in response 
.to each of said first and second signals, and 
means responsive to the termination of each 55 
of said third signals. . 

id. Apparatus in accordance with claim 
9 wherein said means for producing third 
signals includes a . NAND gate, and said 
means responsive to the termination includes 60 
a differentiating circuit. 

11. Frequency comparison . apparatus sub- 
stantially as herein described with reference 
to the accompanying drawings. 
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